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ACE inhibitors after myocardial infarction:
selection and treatment for all

Andrew J S Coats

Angiotensin converting enzyme (ACE)
inhibitors can reduce mortality in patients
recovering from a myocardial infarction. In
addition they improve prognosis in all stages
of chronic heart failure and delay the progres-
sion of asymptomatic left ventricular dysfunc-
tion. They may also reduce the rate of
reinfarction.
The evidence for these statements is based

on large well conducted trials that give
definitive answers about treatment effects on
mortality. Controversy continues, however,
about the best way to use this information in
clinical practice. Recent correspondence in
the Lancet'"3 and two papers and the accom-
panying viewpoint in this issue of the British
Heart rournal amply demonstrate the differ-
ences of opinion (see pages 466, 470, and
397). Why is the cardiological community
arguing rather than congratulating itself on
the timely and definitive data on important
treatment options? The reasons are that indi-
vidual trials test only a particular strategy in a
particular population and, even before the ink
is dry, arguments start about subgroups,
extrapolation of results, and alternative
strategies.
The post-myocardial infarction (MI) stud-

ies tested two distinct strategies: that of
treating highly selected high risk patients for
long periods (SAVE4 and AIRE5) or that of
treating "all-comers" for short periods but
starting early (CONSENSUS II,6 GISSI-3,7
and the recently published (18 March) ISIS-4
trial (Lancet 1995;345:669-85)). Much has
been made of the fact that the first strategy
gave a greater absolute risk reduction but this
is as expected given the higher risk popula-
tions and longer duration of treatment. The
success of the first strategy does not lessen
that of studies that tested the more difficult
question-that of treatment in the generality
of patients in the short but crucial post-
infarction period. The safety and further
significant reduction in mortality shown in
the short-term studies open up the possibility
of applying both strategies of treatment to
benefit the largest possible number of eligible
patients to the fullest possible extent.

Are ACE inhibitors safe in the first day?
In SAVE and AIRE patients did not start
active treatment until several days after the
index infarction. Though this allowed greater
patient stability and allayed some fears about
interfering with the "healing" process, it does
mean that a substantial part of the post
infarction mortality cannot be considered-
that is, those patients who die in the first 72
hours. This means that the results of these
trials do not apply to all patients with
myocardial infarction. Three trials have
assessed mortality after early post infarction
ACE inhibition. One study was equivocal
(CONSENSUS II) and the other two (the
two largest trials overall, GISSI-3 and ISIS-4)
showed a significant net reduction in mortal-
ity, seen both in those with transient heart
failure in the coronary care unit, and to a
lesser extent in those without.3 These studies
showed that it was safe to give ACE inhibi-
tion within the first 24 hours in most patients.
There was an excess of hypotension and renal
impairment, as has been seen in most other
trials of ACE inhibitors in heart failure. The
net reduction in mortality, however, shows
that these effects are small compared with the
benefits. We do not know whether a later
start would have avoided the side effects
while preserving the benefits. We do know,
however, that treatment would not have been
available to the patients who died in the first
few days. These patients account for many of
those who die within the first year, and this
group contains a high proportion of the high
risk patients with heart failure shown to bene-
fit particularly from ACE inhibition.

Hypotension is the side effect that has
caused the most concern. Although in
GISSI-3 more patients treated with ACE
inhibitor had hypotension than the control
group, the death rate was higher in those who
were spontaneously hypotensive in the con-
trol group. Thus a fall in blood pressure
induced by an ACE inhibitor is not as adverse
a sign as a spontaneous fall. One hundred
and two (29%) of 351 hypotensive patients in
the control group died and 145 (17%) of 852
hypotensive patients in the lisinopril group.
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It is not valid to compare the total number of
deaths (102 with 145) without taking into
account the different numbers of patients at
risk. The death rate in the equivalent group
of control patients who would have become
hypotensive had they been given lisinopril
cannot be determined because they are not
identifiable. It is likely, however, that they are
patients with borderline hypotension who are
already at substantially increased risk. The
total number of deaths in people who became
hypotensive after lisinopril can be roughly
compared, however, with what we might have
expected. If we assume that the groups were
well randomised, the additive effect of lisino-
pril on hypotension in the whole trial was an
extra 501 hypotensive subjects of whom 43
died (8-6%). These 501 patients group were
likely to be at an increased risk even without
the ACE inhibitor because they would have
included all the patients with borderline
hypotension. We can only estimate mortality
in these 501 people. Taking three estimates of
6 week mortality-that of the spontaneously
hypotensive (29%), that of the total trial pop-
ulation (6-7%), or midway between the two
(18%)-we can calculate the deaths in the
relevant control group compared with the
groups with lisinopril induced hypotension as
145 deaths, 34 deaths, or 90 deaths respec-
tively. This compares with the observed result
of 43 deaths, so the effect of lisinopril lies
somewhere between a saving of 102 lives and
a loss of nine. Given that the overall benefit
of lisinopril is 76 lives saved, even the most
pessimistic estimate of nine deaths that were
lisinopril induced and hypotension related is
acceptable. The more likely estimate is 90
deaths which indicates that about 47 lives
were saved even among those with lisinopril
induced hypotension.
The recently published CATS trials in

patients with anterior MI also showed the
safety of early ACE inhibition and indeed
confirmed a reduction in the progression to
heart failure in this group.8 In addition the
ISIS-4 pilot study showed that the haemody-
namic profile of early ACE inhibitor-induced
hypotension was predominantly a vasodilator
response with an increase in cardiac output
and stroke volume that was maintained
beyond the end of active treatment.9 Early
hypotension in inself does not preclude a
good outcome.

Despite the criticisms that not many lives
were saved in GISSI-3 and ISIS-4, 5-8 lives
saved per thousand by as little as 4-6 weeks
of treatment is a substantial and worthwhile
gain, especially as it is a widely applicable,

inexpensive treatment that does not require
extensive investigation and can be given
immediately. In addition patients who would
never have satisfied the criteria of either
SAVE or AIRE, either because they died too
early or did not fulfil their entry criteria, can
benefit from early ACE inhibition.

All trials are different, and each gives a
different window on the truth. Where there is
conflict between positive trials, it is best to
compromise, and base treatments on the best
composite of the available information. This
would, in my opinion, involve treating all
infarct survivors as potential ISIS-4 or
GISSI-3 patients who would benefit from
early ACE inhibition, and then after the first
few weeks those who are similar to the
patients of AIRE (clinical heart failure at
some stage) or SAVE (significant left ventric-
ular dysfunction) could continue on treat-
ment long term and the others could stop. In
the same way, after the first few years those
survivors who still show left ventricular dys-
function or heart failure become like the
SOLVD (studies of left ventricular dysfunc-
tion)'0 and CONSENSUS" cohorts and
should remain on ACE inhibition.
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